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57 ABSTRACT 
A valve assembly operable to fill a container with pres 

76 Inventors: 

3 
14 18 

22are 

24 

ENSE 2 N2 N 25 SN2s 32 

||||||||||||||| 
USO05148839A 

(11) Patent Number: 
(45) Date of Patent: 

5,148,839 
Sep. 22, 1992 

surized gas from a source thereof and to vent the cylin 
der and associated passage means in the valve assembly 
to atmosphere, the cylinder having a valve with a valve 
member spring biased to a closed position. The valve 
assembly has a valve housing within a main chamber, a 
supply port connectable to a source of pressurized gas, 
a fill port connectable to a cylinder to be filled, and a 
vent port communicating with the atmosphere, the 
supply port, fill port and vent port communicating with 
the main chamber. A valve body is mounted in the main 
chamber for movement therein and having a first pas 
sage operable in a first position of the valve body to 
connect the fill port to the vent port, a second passage 
operable in a second position of the valve body to con 
nect the supply port to the fill port, and a third passage 
operable in a third position of the valve body to connect 
the fill port to the vent port. A valve opening member 
is movably mounted in the valve housing and actuated 
by the valve body when the body is moved to the sec 
ond and third positions to engage and move the valve 
member of a cylinder secured to the fill port to an open 
position. 

4 Claims, 2 Drawing Sheets 
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1. 

VALVE ASSEMBLIES FOR FILLING 
CONTAINERS WITH PRESSURIZED GAS 

This invention relates to valve assemblies for filling 
containers with pressurized gas. 

Pressurized gas cylinders usually have a valve with a 
valve member spring biased to a closed position. Vari 
ous valve assemblies have been used in the past for 
filling such containers. Usually, the arrangement is such 
that the valve assembly can be vented to atmosphere 
when a cylinder has been filled so that the cylinder can 
safely be disconnected from the valve assembly. 

Recently, a sport known as Paintball has become 
popular, particularly in the United States. In this sport, 
a gun is used to fire projectiles at an opponent. The 
projectiles contain paint of a predeterminded colour 
and burst upon hitting an opponent so that the paint is 
deposited on the opponent. The projectile is propelled 
from the gun by a pressurized gas, usually carbon diox 
ide, the gas being supplied from a small cylinder which 
is attached to the gun. 

It is necessary to refill such containers from time to 
time, usually from a large supply cylinder. Since the 
cylinder attached to the gun is relatively small, it is 
desirable for such a container to be filled with as much 
gas as possible. When carbon dioxide is used, the usual 
technique is to fill a gun cylinder with carbon dioxide 
gas, vent the cylinder to quickly release the gas there 
from, thereby substantially cooling the cylinder, and 
then refilling the cylinder. More gas can be put into the 
gun cylinder when it is filled in this manner, i.e. when 
the gas is put into a cylinder which has been cooled 
below atmospheric temperature. 
At the present time, such filling, venting and refilling 

is carried out at Paintball sport locations with various 
types of "off the shelf' valves connected to a supply 
cylinder, such valves being not only time consuming to 
operate but also somewhat dangerous because they are 
not designed for such use. 

It is therefore an object of the invention to provide a 
valve assembly which is especially useful for filling 
containers intended for use with paintball guns. 
According to one aspect of the invention, a valve 

assembly operable to fill a cylinder with pressurized gas 
from a source thereof and to vent the cylinder and 
associated passage means in the valve assembly to atmo 
sphere, the cylinder having a valve with a valve mem 
ber spring biased to a closed position, comprises a valve 
housing having a main chamber, a supply port connect 
able to a source of pressurized gas, a fill port connect 
able to a cylinder to be filled, and a vent port communi 
cating with the atmosphere, the supply port, fill port 
and vent port communicating with the main chamber. 
A valve body is mounted in the main chamber for 
movement therein and has first passage means operable 
in a first position of the valve body to connect the fill 
port to the vent port, second passage means operable in 
a second position of the valve body to connect the 
supply port to the fill port and third passage means 
operable in a third position of the valve body to conect 
the fill port to the vent port. A valve opening member 
is movably mounted in the valve housing and is actu 
ated by the valve body when the valve body is moved 
to said second and third positions to engage and move 
the valve member of a cylinder secured to the fill port 
to an open position. Means are provided for positioning 
the valve body in the first, second and third positions. 
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2 
When a source of pressurized gas is connected to the 

supply port and a cylinder is connected to the fill port, 
positioning of the valve body in the first position causes 
the fill port to be vented through the first passage means 
and the vent port to the atmosphere, positioning the 
valve body in the second position causes the cylinder to 
be filled with gas from the source thereof, said gas pass 
ing through the second passage means, the fill port and 
the now-open cylinder valve to enter the cylinder, and 
positioning of the valve body in the third position 
causes the cylinder to be vented through the open cylin 
der valve, the fill port, the third passage means and the 
vent port to the atmosphere. 
The valve assembly may also include means to pre 

vent the valve body from being moved from the first 
position directly to the third position or vice-versa 
without passing through the second position. 
The valve body may be angularly movable in the 

housing to said first, second and third positions. 
According to another aspect of the invention, a 

method of filling a cylinder with pressurized gas from a 
source thereof, said cylinder having a valve with a 
valve member spring biased to a closed position, in 
cludes positioning the valve body of the valve assembly 
referred to above in the first position to vent the fill port 
to the atmosphere, connecting a source of pressurized 
gas to the supply port, connecting a cylinder to the fill 
port, positioning the valve body in the second position 
to fill the cylinder with gas from the source thereof, 
positioning the valve body in the third position to vent 
the cylinder to the atmosphere, positioning the valve 
body in the second position to fill the cylinder with gas, 
and positioning the valve body in the first position to 
vent the fill port to the atmosphere. The cylinder can 
then be disconnected from the valve assembly. 
One embodiment of the invention will now be de 

scribed, by way of example, with reference to the ac 
companying drawings, of which: 
FIG. 1 is a perspective view of a valve assembly 

connected to a supply cylinder and to a smaller cylinder 
to be filled, 

FIG. 2 is a perspective view (on an enlarged scale) of 
the valve body, 
FIG. 3 is a sectional side view of the valve assembly 

with the valve body in the first position, 
FIG. 4 is a similar view showing the valve body in 

the second position, and 
FIG. 5 is a similar view showing the valve body in 

the third position. 
Referring to the drawings, FIG. 1 shows a valve 

assembly 10 in accordance with the invention con 
nected to a source of carbon dioxide gas, namely a 
supply cylinder 12 with an outlet pipe 14 and an outlet 
valve (not shown) operated in a conventional manner 
by manual rotation of a valve wheel 16. It will be under 
stood that the outlet pipe 14 is also conventional, the 
open end of the outlet pipe 14 being externally screw 
threaded at 18. 
As shown in FIGS. 3 to 5, the valve assembly 10 has 

a cylindrical valve housing 20 with a supply port 22 in 
the form of an internally threaded bore in one end of the 
housing 20 and a fill port 24 in the form of an internally 
threaded bore in the opposite end of the housing 20. 
Valve housing 20 also has a vent port 26 in the form of 
a bore in a plug 27 screwed into the housing 20 mid-way 
therealong. The valve housing 20 is connected to the 
supply cylinder 12 by screwing the supply port 22 of the 
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valve housing 20 on to the outlet pipe 14 of the supply 
cylinder 12. 
A paintball gun cylinder 28 to be filled has an exter 

nally screw-threaded upper end portion 30 which is 
screwed into the fill port 24 of the valve housing 20 to 
connect the cylinder 28 to the valve assembly 10. The 
valve assembly 10 also has a manually operable lever 32 
movable from a first position 32' shown in dotted out 
line in FIG.1 to a second position 32" shown in full lines 
and movable from the second position to a third posi 
tion 32' also shown in dotted outline. 
The valve housing 20 has a cylindrical main chamber 

34 with which the supply port 22, fill port 24 and vent 
port 26 communicate. As shown in FIGS. 2 to 5, the 
cylindrical valve body 36 is mounted in the chamber 34 
and is angularly movable therein, the valve body 36 
having a stem 38 which projects from the housing 20 
and to which the manually operable lever 32 is secured 
to effect angular movement of the valve body 36 in the 
housing 20 between the three positions mentioned 
above. The valve body 36 has three passages 40, 42, 44 
extending therethrough. The first passage 40 extends 
from a port 46 approximately halfway up the cylindri 
cal wall 48 of the valve body 36 through the valve body 
46 to a port 50 in the bottom wall 52 of the valve body 
36. The second passage 42 extends across the cylindrical 
valve body 36 from one side to the other at the same 
level as the port 46. The third passage 44 extends from 
a port 54 at the same level as the port 46 and the third 
passage 42 and on the opposite side of passage 42 to the 
port 46 to the port 50 in the bottom wall 52 of the valve 
body 36. The valve body 36 has an enlarged lower end 
portion 37 with a recess 58 extending from below the 
port 46 to below the port 56. The bottom of the recess 
58 is shaped to act as a cam surface and the ends 59, 60 
of the recess 58 act as stops as will be described in more 
detail later. The fill port 24 of the valve body 20 con 
tains a slidably mounted actuating pin 62 which is resil 
iently biased by a spring 64 into engagement with the 
bottom of the recess 58. 
The upper end portion 30 of the cylinder 28 to be 

filled has a conventional inlet/outlet valve with a spher 
ical valve member 66 resiliently urged by a spring (not 
shown) on to an annular valve seat 70. 

In use, the valve assembly 10 is connected to a supply 
cylinder 12 as described above. A paintball gun cylinder 
28 to be filled is then connected to the fill port 24 of the 
valve assembly 10 as also described above. At this stage, 
the lever 32 is in the first position 32' shown in dotted 
outline in FIG.1. In this first position, shown in detail in 
FIG. 3, the cylindrical wall of the valve body 36 closes 
off the supply port 22 and port 46 is in communication 
will fill port 24. Passages in the valve assembly 10 be 
tween the upper end portion 30 of the cylinder 28 and 
the valve body 36 are therefore vented through the first 
passage 40 in the valve body 36 to the vent port 26 and 
accordingly to the atmosphere. Also, in this first posi 
tion, actuating pin 62 is seated in the deepest portion of 
the recess 58 adjacent the end 59, the inlet/outlet valve 
in the cylinder 28 being closed. 
The outlet valve in supply cylinder 12 is then opened 

by turning the valve wheel 16 in a conventional manner. 
The lever 32 is then moved to the second position 32" 
shown in detail in FIG. 4. This movement moves the 
port 46 in the valve body 36 out of communication with 
supply port 22 and puts the second passage 42 in com 
munication with the supply port 22 and the fill port 24. 
At the same time, the bottom wall of the recess 58 cans 
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4. 
the actuating pin 62 into engagement with the valve 
member 66 of the cylinder 28 and forces the valve mem 
ber 66 away from the valve seat 70 to open the cylinder 
inlet/outlet valve. The cylinder 28 is therefore filled 
with carbon dioxide gas from the supply cylinder 12. 
The lever 32 is then moved to the third position 32" 

shown in detail in FIG. 5. This movement moves the 
second passage 42 out of communication with the sup 
ply port 22 and the fill port 24 and puts the port 54 of 
valve body 36 into communication with fill port 24. The 
bottom surface of recess 58 still maintains the actuating 
pin 62 in position to keep the cylinder valve open. The 
gas in cylinder 28 is therefore vented through passage 
44 in the valve body 36 to the vent port 26 and hence to 
the atmosphere, thereby cooling the cylinder 28. 

In the third position of the lever 32, actuating pin 62 
engages the end wall 60 of recess 58, thereby acting as 
a stop to prevent further angular movement of the valve 
body 36 beyond the third position of lever 32. 
The lever 32 is then returned to the second position 

32", thereby re-filling the cooled container 28. The 
lever 32 is then returned to the first position 32", thereby 
permitting the actuating pin 62 to be moved by spring 
64 away from spherical valve member 66 so that the 
valve in the cylinder 28 closes. At the same time, the 
valve body 36 closes the supply port 22 and vents the 
passages in the valve assembly 10 adjacent the upper 
end portion 30 of cylinder 28 through the passage 40 to 
the atmosphere. Filled cylinder 28 can therefore be 
safely removed from the fill port 24. It will be noted 
that, in this first position, acuating pin 62 engages end 
wall 59 of the recess 58, thereby acting as a stop pre 
venting further angular movement of the valve body 36 
beyond the first position of the lever 32. 

It will thus be readily observed that the cylinder 28 
can be easily, efficiently and safely filled with carbon 
dioxide gas from a supply cylinder by means of a valve 
assembly in accordance with the invention. A man 
skilled in the art will appreciate that appropriate sealing 
means will be provided between the valve body 36 and 
the valve housing 20. For example, a sleeve-like sealing 
member 72 of suitable plastic material secured in the 
valve housing 20 may surround the valve body 36 and 
the lower part of stem 38 in the manner shown, the 
sealing member 72 being provided with ports matching 
those in the valve body 36. 

Other embodiments of the invention will also be 
readily apparent to a person skilled in the art, the scope 
of the invention being defined in the appended claims. 
We claim: 
1. A valve assembly operable to fill a container with 

pressurized gas from a source thereof and to vent the 
cylinder and associated passage means in the valve 
assembly to atmosphere, the cylinder having a valve 
with a valve member spring biased to a closed position, 
said valve assembly comprising: 

a valve housing having a main chamber, a supply port 
connectable to a source of pressurized gas, a fill 
port connectable to a cylinder to be filled, and a 
vent port communicating with the atmosphere, 
said supply port, fill port and vent port communi 
cating with the main chamber, 

a valve body mounted in the main chamber for move 
ment therein and having first passage means opera 
ble in a first position of the valve body to connect 
the fill port to the vent port, second passage means 
operable in a second position of the valve body to 
connect the supply port to the fill port, and third 
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passage means operable in a third position of the 
valve body to connect the fill port to the vent port, 

a valve opening member movably mounted in the 
valve housing and acutated by the valve body 
when the body is moved to said second and third 5 
positions to engage and move the valve member of 
a cylinder secured to the fill port to an open posi 
tion, and 

means for positioning the valve body in the first, 
second and third positions, 10 

wherein, when a source of pressurized gas is con 
nected to the supply port and a cylinder in con 
nected to the fill port, positioning of the valve body 
in the first position causes the fill port to be vented 
through the first passage means and the vent port 
to the atmosphere, positioning the valve body in 
the second position causes the cylinder to be filled 
with gas from the source thereof, said gas passing 
through the second passage means, the fill port and 
the now-open cylinder valve into the cylinder, and 
positioning of the valve body in the third position 
causes the cylinder to be vented through the open 
cylinder valve, the fill port, the third passage 
means and the vent port to the atmosphere. 25 

2. A valve assembly according to claim 1 including 
means to prevent the valve body from being moved 
from the first position directly to the third position or 
vice-versa without passing through the second position. 

3. A valve assembly according to claim 1 wherein the 30 
valve body is angularly movable in the housing to said 
first, second and third positions. 

4. A method of filling a cylinder with pressurized gas 
from a source thereof, said cylinder having a valve with 
a valve member spring biased to a closed position, said 35 
method including: 
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6 
providing a valve assembly comprising a valve hous 

ing having a main chamber, a supply port, a fill 
port and a vent port, said supply port, fill port and 
vent port communicating with the main chamber, 
said vent port also communicating with the atmo 
sphere, 

a valve body mounted in the main chamber for move 
ment therein and having first passage means opera 
ble in a first position of the valve body to connect 
the fill port to the vent port, second passage means 
operable in a second position of the valve body to 
connect the supply port to the fill port and third 
passage means operable in a third position of the 
valve body to connect the fill port to the vent port, 

a valve opening member movably mounted in the 
valve housing and actuated by the valve body 
when the valve body is is moved to said second and 
third positions to engage and move the valve mem 
ber of a cylinder secured to the fill port to an open 
position and 

means for positioning the valve body in the first, 
second and third positions, 

said method also including: 
positioning the valve body in the first position to vent 

the fill port to the atmosphere, 
connecting a source of pressurized gas to the supply 

port, connecting a cylinder to the fill port, position 
ing the valve body in the second position to fill the 
cylinder with gas from the source thereof, position 
ing the valve body in the third position to vent the 
cylinder to the atmosphere, positioning the valve 
body in the second position to fill the cylinder with 
gas, positioning the valve body in the first position 
to vent the fill port to the atmosphere, and discon 
necting the cylinder from the fill port. 
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